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^£ te^l ^ wfl^i y 0 >lH W ^AsL, ^-B-^-i- 

2fl€°fl ^^l^-ir nfl^svj!, aj-flj-aj 71313 ^^.S ^f^fr <3°}*H 4 

D >^1 ^fl€ ^e] afl^ nfl, ^sl tifl^i #Jf7} ^^-tb S^-i- ^1^ ^^sl 7^ 

S^JH} #711 ^SlS^ 7M13 ^-1- ^^>7ll ^Al^i, 

I^ell- ^l*Kn, S^-i: ^el Bfl^d ^^1 ^S^oHl ^sj ^ # 

*1 ^el SHb.^l ^<?!*W 4 D R! sfl^i i-Hl ^€ ^ <^H&1- #31 

Stir yfl^ £ft #31 ^1 &°1 ^Hj-sl-sjol issl^ 

^ ^ aiz^- ^ -§-^1^711 ^isl^-i- ^ SZ^f. 

£ 2c 

T 2 "^ «fl^, S**H 71^13 <3*h ^3 3^1 W 0 >^1 ^O^nV ) 
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10|H030046292 #^ <H*>: 2003/10/14 

^p-e] Bfl^l tg-i^ {Method of forming copper wiring in semiconductor 

device} 



£ l£r ^Hfl *h£*ti ^el wfl^d «o^^r li^M fl^ 

.£ 2a *fl*l 2c^ ^HH oHE- *KE*fl afl^ ^* il^r 

71 ^tr ±z}2) ^5=. 



11, 21: 7]% 12, 22: ^1 1 Q<£^ 

13, 23: <3*> 14, 24: t^}Al sflig 

15, 25: ^ ^ « 0 V *1 5-31^ 16, 26: ^-ej wfl^ 

17, 27: *U 2 100, 200: ^e) tyx] ^<£*i 
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l^o] a^Rr 7l^^-o> *J ^ £-0)0) ^sfl7l#] 

^ ^ afl^l U-^H 



^V^ol ^cfl-fl-S. ^3 5]S.(Ultra Large Scale Integration; ULSI) 
5. ^7>^ ^^cflE^ (geometry) 7} *\ Jti-s}H-*MH S ( sub _ hal f- micron ) 

7]]^ tg^V ^ ^ofl*) sis. ^(circuit density)^ ^7H>JL 

(integration circuital Tr-§-tb ^S'S^ *flS( interconnect ion mater ial ).£. A>^-i)ji oi^. 

«*H, A >-g-°l ?r^tr nfl^ « 0 v^o.^r #^7l^^-(PVD)^/5]#S.^- (reflow), s}- 
^7l^2]-«KCVD), ^7] ^(Electroplating)^, ^7] ^(Electro less-plat ing)^ 
91°.^, o) ^oflA-i ^Jls^ w 0 v»^ ^-el ^ tiling o^^j. s^-^ ^ 7 1^ 
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=4? Hj)^ ^ &Sl ^fl-g-^A-l, ^ Bfl^i tg^ ^cfl ^r>«-^4 

CfpfAl 7]^o] ^ Z*-%rS\JL SJi—V] , ^>^1 *A€°1 <g>^ ^ AS -^-^^-o] ^ 

*V tq-^Al sflfcH ^» nfl^Al^i -fofl pfl^ 71313 

(CMP) ^AS. ^V^M ol^-^ ^ tifl^^ ^e](isolation)Al?lcf. 



A 1^ ^Sfl «V£^1 ^7>S] ^E) tifl^i ^ ^^^7] ^ ^7>o| ^ £ o]cf, 

71^(11) ^Hl ^1 1 ^<a^ v (12) ^ ^^*(i 3 )^- ^^^j7 t cfp>^l 7 ]^AS 

<3*r ^*1#(13) ^ ^11 1 f L> ^^^"(12)* ^>a] ^(u)^ ^^*lcf. 

cfpfAi 2(111(14)^; ^^l^(i3) t4e}- ^-e] wj-^l £#bi-(15)# 

^^§>J1 ( nfpfAl 3rflBi(i4)ol nfl^£l£S. ^E}^* 7l 7^] ^ <£p> ^ 

* ^*1#(13)°1 nfl 7 >^ ^a]*}^ nfn>A] 5fl^(14) v|H ^5} «fl^(16)^: ^ *r 

cf. ^ Hfl^i(16)l- #^)1 -M « 0 M ^^^V(IOO) ^ 2 
^^^(17)^ ^^W. 

^5fl ^ a fl^( 16 )0.^.«.E-1 ^ ^7>7> ^ S)^ ^* ^5} 

71 ^sl ^ y o v *l £#^(15)21- ^fil «<M 100) AS. ^el tifl^(i 6 )^; ^ 

^>ZL nslcll, ^efl « 0 v^ofl 4el- ^ «fl^(i6)# dL7>fe ^ ol 

(Electro-migration and stress migration)^! ^Isfl ^^S}^ cfl^f^-^l wfl-^d ^1^)^ ^-^l , 
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*H ^-s. "M M-^NH w>^- ^3 ^ 100)3*1- ^-5} £.#^(15) 

^H^ Tfl^^H 9X^. ^#£r ^ m± U-^l ^^^"(100)4 ^#(13, 15 
^ 16)^ ^f^MI 



U-H* ^^Hl t^-A] Sfl^ol 71^0] *fl^3*T cfT^l; Cfp>A] 31)^4- 

tl: #41 ^> U-^l JE*!'* ^ ^*Kr ^7^1; 3*«M 717)13 ^ofl 

51 ^ #711; ^ ^-7] ^-sl tiH^ ^ ^ ^ ^ tj-A]- a o V^l ^^nj-^. 

^ ^-A> Hj-^ ^O^nV^ ^0]!4 ^ ^Bfl^ Si, C, N °1 ^-ff^ 

^-^T, #Sl°H^L, o>^o 1 lEfls i ^ol^^Tjl ^^i^^-AV^. ^^o_g_ if, 5. 

3.Q ^ ^l D ^t flsj] l^el^H <^7H, ^71 <£*\z)t± N 2 , Ar, H 2 5E^r He^ 
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# 
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^ -t-*^ 7l^| 14 ^ 71^11- ol-g-s}o^ 100 - 500 ICS} ^Al^Tm-, 

100 - 500 ^$H*1 ^AltVcf. 



^]«>7ll =L^, & °1*HH 7flAl5]^ *a*HH ^§5) if ^ o] o|-u) E}- *] 

^ ^nS. ^€ ?M^, ^Hl^r 7flAl7|- ^^K^ 



<2i> £ 2a ifl*l 2ctt ^*HH 4^- te^l 4i7.>^ ^e) til] a] « 0 >^^. 43^}. 

<22> £ 2a« ^S*}^ , 71^(21) ^r°)) 4 1 ^<a^ v (22) ^ <3^> ^^l#(23)^r 

^\x\ 7 }^o_S. ^*1^(23) ^ *\] 1 ^^^"(22)^ ^^\<^ t±v}# 3^ 

(24)* ^th=h ^*\4± *fl^(24)-£ ^^1^(23) S.^ ^ ^3 £ 

3 ^Al^ t}p>A] 5)lii(24) *fl^(26)* *§^S>3, ^e] ^(26) ^j- 

^1W. 

<23> ^>7loflA^ 1 ^<£^(22)£r HflAj^ tiflAj A>ol^ ^ ? fl3)]AlEi5. °] 

^*>7l ^Sfl ^-fr^Mr* ^ l^^l, #<=H , -B-^ ^SJM 1.5 i^^l 4.5 cfl 
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^ Si0 2 311°1| H, F, C, CH 3 91$± tl°m, C-H# 7l£- 

*Rr SiLK™3l# , Flare™^ ^ #^(organic materialHM-, °1€- #^ ^ 

o]§ #^ 7l^-£(porosity)l- ^7H^1 4^(porous) -i-^sL ^^^-cf. 

<24> <gp> ^*lfK23)£: fBi* ^-fK>*l ^ ^#5. ^-^^14, ^ ^ o. 

7H£^- 5)-^7l ^2V^( CVD )0. S f-fr*V ^S]^- ^ ^ ^>5)-# S^r 

^« ^-B-tl- 7>W>olc Tjl^o] ^*VnK 

< 25 > ^-a> wj-x] £3i5}-(25)£: ionized PVD TiN, CVD TiN, MOCVD TiN, ionized PVD Ta, 

ionized PVD TaN, CVD Ta, CVD TaN, CVD WN ^ H^^tf. 

< 26 > Afl^ ^ afl^i(26)^ S^sM ^ x ^ ^<^nT- ( 22)^ ^^^.cf n-^ ^ 

7\] tg^s)sm ^ ^ ^--0-^1^ ^jiw. 

<27> £ 2bl- 1 <I*iem ^^1^ ^-e) wfl^i(26)-a: ^2}- a]^^, oh ^e) 

tifl^(26)Sl <gofl Sl*> <H1M*11- ^isM^l ^*fl ^7} S^°1H -i-^-tb 

<28> ^7HH, *H 1 <l^sl^ 27>x] ^ ^l^RrC-fl, N 2 , Ar , H 2 S^r He 

^ l-*-^ 71 31 14 oll-o] ^ 7 ]^ S ol-g-*>ol 100 ~ 500 M £rS. ^3HH ^l*Rr ?H 
51, tij-^^. Nz> Ar> h 2 Hl^r He ^ 713M o]s-o} ^ 7131!- ol-g-^u)-, 

^ -a-Bflofl^| 200 - 700M ^3HH 5^- °lifl, «>^-^j^]-7ll^ 1 ~ 5^- ^9} <l*i 

<29> £ 2 C # #2^, ^ Hfl^(26)^l #5*-#4 

71 #e^> ^e]^>Jl, ^ «U^(26) i^-tV ^31 ^S-tf 
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ofl ^e} ^-aV ^(^^-(200)* ^^^tf. ^e) ^-a> w 0 v^l ^«g^-(200)^r £^ 
^Ml *]] 2 ^«4^-(27)-i- 
<30> #7HH, #H}^> ^Sl^ ^4i-fr f-^-^ ^ 7>i, #2.^0} 7 >i 5E 

i^7> ^ 71^1^ ^ 7>^i« 7} + $. AV-g-*]-^ 100 ~ 

350°C^ ^3HH ^lt!^. 

<31> ^ ^-AV oj-^l ^^^(200)^8: ^ 3^ S^ol ol O.^A^| ^ 3g^-7> -g-o]^- 

#^5. ^^*tf. ^, ^-^ 3^+ wj-^l ^ ^(200)^8: n ^SS -R"g^°l t(sol)6l4 
^(gel) ^Hfl^ Si, C, N ^1 ^-R-€ ^(Methyl), ^]S#Ss ^-^-(Benzochlorobutane) , # 
eH^l^Polyimide), o>^^Efls.( ary iethers), *H 2.5.31 ^il^^K Hydrogen 
Silsesquioxane) -f-£] iif °l-8-«H 300A <>1# 300 ~ 700A^) i^- 

£r ^^-(Spin-on deposition) 2.5. ^S.t}ji , ^ x)^-s}7] 2 l^e)* 

*fl 2 I^tt 27>^1 #^23. ^Al^c-fl, wj-^ N 2 , Ar, H 2 S£ 

*r He ^ 7}^u|- o]s.o^ ^ 71^11- ol^H 100 - 500°C^ ^£ 1§ °1 

wj-^sl-Tfl^ 1 - 5-g- ^a]^ ^ojji, Jfi£*|) « 0 V^£- ^ ^VEfloflA^ ioo ~ 500°C^1 

^2 ^^HH l£- w>^*>7fl^ 1 ~ 5^ 3Hcf. 

<32> ^ 2 ^^(27)^ ^4=- afl^i ^££0J 7^-° ofl^ *)] i ^7_V ^<£*K22) 

4 *ti^4 tifl^ a>o]^ ^sflAiBis. «y*i g-^ii- n%*}7) ^ # 

$>8*Hr ?M 4^-3} ^nv, ^ tiflAj zp. s<a T^ofl^ Jg-^o.s. a>2*fl ^7>sq 
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<33> a o v^*v u}<2\. ^o] t igT$£. ^ ^xy n^) ^c^^-ol rfp>A] ^ xJi)6\) ^n> 

^aI^Iji, 5E*V ^ *fl^ ^J-«-# i^-tb #31 ^> ^^Sl-S]^ ^r°-5. 

^ 5LS^iZl5|3Xl ^ * ^ -§-^1^1 «H %M^1« ^ & 

cf. £ Jj-^ * ^13^* %H v *m , ^33- 

<34> 
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[^t 2 -^ 1] 

^^Hl AQ°) *g^€ 7]$o] ^1^-5]^ *fl l #31; 

^-71 c|-n>Al j^-fr ^ ^ ^-a> ^ ^ ^e)#-g- ^*Hr A 

2 #31; 

71313 £]*fl ^-el «fl^d^r ^*}£l, ^7} ^ &#°] #7] 

x#iL^ #31 ^sis^ *ll 3 #31; ^ 

^71 ^El Ufl^ i^-*V ^1 ^ Aj-^1 ^ ^.a> ;g<gnj--g- ^ 4 

#7)11- X^5Kr #51*11 ^7>^1 ^Sl till^ w o V^. 

2] 

A l *oHl 

^71 ^-S] ^ «j-^l ^cguKg. ^ ^# wj-^l S^ol OIO^A^ -B-^ol -f^*V 

^#-gr ^^^.5- ^, «g*l5)*H ^*Kr # £ ^1 ^ Hfl ^ ^ 

3] 

*n 2 *j-oii sa^i, 
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#7) ^e] J^v *£<&^-& =l ^ S i, C, N °1 ^-B-€ 

Jf^ ^o^l^, o>^oflEflS ( ^o]c S ^l ^/•fl^^^-A]-^. o]-§-*>^ tiV £ ^ 

^ tifl^l u-u. 

4] 

^•71 1^^^ N 2 , Ar, H 2 a^fr He^ ^ 7]z\}^ o]^ ^ 7 1^# ol-g-^o} 

100 ~ 500 ^3HH ^l^Rr ^r£^l ^-S] ^ ^ . 

5] 

*fl 2 Si^i, 

#7] 1*1 100 ~ 500 ^3HH ^ ^-BflS. ^^Hr y>^] ^ 



14-12 




#^ 2003/10/14 



14 15 16 



[Si 2a] 

CMP 
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2bl 
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iSL 2c] 

200 
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